The vitamin D-responsive element in the human osteocalcin gene. Association with a nuclear proto-oncogene enhancer.
A vitamin D-responsive element (VDRE) locus within the 5' region of the human osteocalcin gene promoter contains a steroid response-like half-site immediately proximal to a consensus site for the AP-1 nuclear oncogene family. In the studies described here, internal mutagenesis of the osteocalcin promoter coupled to functional assays reveal that the interaction of the vitamin D receptor is limited to the proximal region of the VDRE locus. Mutations within the distal AP-1 consensus site reduce the basal activity of the promoter but have little effect on vitamin D inducibility. The absolute level of promoter activity induced by hormone, however, is dramatically reduced in the absence of an intact AP-1 site suggesting a functional synergism between the receptor and AP-1-related proteins. In vitro receptor-DNA binding studies confirm the lack of requirement for the distal component in receptor binding. These results suggest that the osteocalcin VDRE is limited to 15 nucleotides closely juxtaposed to a distal functional AP-1 site. The close association of the two sites may lead to proto-oncogene and steroid receptor interactions that result in interesting functional consequences.